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(57) Abstract: A base station (10) performs bidirectional radio communication with a terminal station apparatus by using a time 
division communication frame consisting of a first region having a predetermined open loop cycle and a second region having an 
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than the first region. A level detection block (21) detects a reception level of an uplink slot arranged in the second region. A trans- 
mission diversity block (14) diversity-transmits a downlink transmission signal allocated to a downlink slot corresponding to the 
aforementioned uplink slot in accordance with the detection result of the reception level. Thus, it is possible to enhance the improve- 
ment effect of the reception quality by the transmission diversity without lowering the transmission efficiency. 

(57) 

(io) it, m%.<?)*-7> )i~ymm^T zm imm. &t>\ m 
mm i t> ^m^mmM-yyji-ymm^t zm 2 m-emma 
iitzm^mcommy u-^m^x, ^mmmt^^ommmm^noo 

U^tftmSP (2 1) It, SB2fS«t:iail$nT^5±t)^Py 
;i/^tBt^o 3&my<( 'i-isf-to (14) fck Hui3Mi/^;i/©tftffiJfe«fc 



WO 02/087113 PCT/JP02/03753 

1 

m m m 



5 tm&m 

f£TDD (Time Division Duplex : ^5tW&M) tt*m^Tm*mtM% 
|Ba©«ft«Sjftfi*ff "5 mmmm^m U ftfcx OFDM (Orthogonal Frequency 
Division Multiplexing) ^Stftffl^Ta«*ff ■5a*»«1tfcH'rSo 

10 

t&k CDMA (Code Division Multiple Access) ^^V^fe^l&^jlM^ 
XrAttlj^ti^tUliv TDD#5$#ft]£>tiT^3o TDDm 

^sMH-««^t?s>t)s tr>4o»a^*iif«ns m-(Dmmmmmm 

15 M^iJ bt ± D OIK fcT D tH^^StcMMf £#5ST-fe a « 

Hits TDD*a«(75ii7 ^-AcW^^to zomifcmt 

5i«7i/-Ay:> ^»j7?a*©^Dy ht^ia^tirv^So c©ai»7u- 

Afc^Ttts 7^-A©!fT¥$#fcTb:*py r (TD^Df M~TS7 

20 y hn) #lBfi£ti3o Ellfc^Tfct IDXD^h l~±!)Xny hnC 
fck «f 3_t t) n-x M ~± b /\*-7 p n#3!l t) ST 6*1* TDXnn 
1 ~T t) 7 d y h n fctt N WT^T £ a*-7 M ~T t) >^-7 r n#U D Mi 

25 fcHKMSfr ««tMbTHUl3aM7l/-A{C^^tia±f3 
7 D «y h fcT & 7 D >y h iii^I!^ HI 1 



WO 02/087113 PCT/JP02/03753 

2 

K^A£TOk^ £©#-K^ A©^|gfc N 
*&HK>AGC fcfflV^ft£|5]J8 • AGCM7°UT>^;i/^iB 



WO 02/087113 PCT/JP02/03753 

3 

m umam > r > ^ cia d i x xmm-t % . 

@^©«# fcjBttf S £ £ <k !K jg*« fcfc «- £> T b IbIJ»OSM«* 

25 



WO 02/087113 PCT/JP02/03753 

4 

El 5 {is *%W®mM(D&Wll ^c:*3V^•Cffiv^e.tL2)3iM7^-A©>sDy h 
10 iBgW^^TMI-^EIs 

06&s Eb/No (dB) M^fc&tt^i, J- 1/- 
3 >limt^v>T^1-Els 

m i o ^mmommmm 5 ti^sfticM^^typ ? 

m 1 2 {is *^0^©HifgO^ 7 {30§^^©^§^-r7P <y ^®s 
1^1 3 (is Tt)/N*-X h©^:/^ ';^©^M«^^^«s 
E114(is Tt)A*-xhc7)«^fc^}i§g««^^-rills M>* 

25 m 1 5 (is 8 izm zm&mcDMmzm-? 7n * ^ eit-& 

5 o 



WO 02/087113 PCT/JP02/03753 

5 

±t>*py hfcTt)*Py hi:*jESbTiBjl , r*ci:fc«fcD (TfcfcSs 

->^fiK utsurr « c k t? * o 

(HJte©7^«8 1 ) 

m 4 «s *»w©^ai©^«i i i o onmz^t ^p * *ia 

n*noFDM*n*xvoFDMaw« (wr*ifciaa*b&^) 

±TIBIiB0*tl^nfc*V^TOFDMa#^fir*?^^T^^^«^'*^t:BiW•r 

25 £0BB4fc;j3VvC N ^gft$ 1 9 t± N ftJfoTaTVx^ffe 1 1 7 frS>gMb 
fcSM-tfc> y •) > 3 h ^ A/D tM©»«Ml^l 



WO 02/087113 



PCT/JP02/03753 



6 



bts SMI 9SVSM3J2 0 5&»&a*$n«#-t*-b-^^';^t:|^ 

wu c©i^mbfcSMM-t^ ; eo^tw-ri.^j^«s^fT^ 

25 g«*V ^-$/*«$ 2 2 fc^T^-f ^-^^$£tlfcg«ft^&s g 
$32 2 0[B*itCtbtFFT («t»7-'Ji*Jfe : Fast Fourier 



10 3o 



WO 02/087113 PCT/JP02/03753 

7 

Transform) *L3««*f oTSMt 5 -*****,, ^Us 7t-«J2 3 

5 iiltSo 

^?77811l4s Mr-^SIFFT (3tt*HR7-Ux*m : 
Inverse Fast Fourier Transform) ^IbtOFDMlf^U OTiJ^ 

10 >t£©^ ^^M^££J&U ^bfc^-f $>^#W8«fflS»l 3fc 

»ttfflMS»13tt N 94 %y7!£m\ 2 &t)m*2titz94 
15 »fc:7l/-A|*|©;*ny hIBg£f»TSo ^bts 3(^ 1/ 

T>5r^fc»j6-rSSSfi« 1 5X&i£M$ 1 6 ) t^O^^t U 



WO 02/087113 



PCT/JP02/03753 



? 1 8frfeft«LfcOFDMOT0m£J*Sflftf lfcffifi&ftfcir7***y 

rt— is* ififi h fix v \ £> o 
10 S&iflSl 5 N ^M^l 6 y:,II^ a--^>^ l 4 OtB^I^tMUX, 

m 5 fo s ^mmmnmm 1 t&^Tj^ tbmmmy u-acd^p y 
m.m&mfibtiz>o &Ts fflittit m^iz-aic&i^ ±d*p 

25 TZo m5lz^tm^^Xit, ±D7Py h# l~#k&J;trFD7Py 
h# l~#k{c t J;D^2^7y«^ti> ±t)7Py h#k+ l~#n:fcj; 



WO 02/087113 PCT/JP02/03753 

9 

5 V^So 

«*J© # 1 ~$$3m # n <fc i) 0 F D Mffi^ tt s T > 9 1 

10 71 8*6**l*tlSi*^OFDMi^ ^JfrvTSgflSS 1 9Xtf£ 

u^;H&mg&2 lfii f i Ifc 0 F D Mif I) U 

15 IWn-^f«f!14vMWJi 

vx^m?-* vis ztiZo 



4 



WO 02/087113 PCT/JP02/03753 

10 

in 5 fc^-r £ a £ ks£ ti s o 

10 « 0 t-7>iH7?)Wt:^ut^ ±t)HI^©[E]»«l©Jt^^ca 

HWWWnji h^iJt)lTi.®^J;>5%> *2««fc*»*^D 
25 ££ic:J;*K ^lfl^fcfiJDiT^ixfeXP'y ^j»l*fir3»fcj; D«M 



WO 02/087113 PCT/JP02/03753 

11 

Ilfc^lC^ tf-b**^ AOigiP^tt, 5 x4//s = 2 0,asft©T\ 
71/-AS2ms0l/lOOOlS^5o 3®J:a}:, *2ttlft&flS!tt- 

«pi l^^Hif^©^^ ^>^-em^^ti^o 



WO 02/087113 PCT/JP02/03753 

12 

EI6fc x ±jfttfcat*6JB10ftm^Taifel/fcEb/No (dB) 

5 PDUItMX ; 5 4BYTE 

FFTf>7«; 2 0 MHz 
tf-KKIMI* ; 8 00ns 
7 ; 2ms 

gMttl 1 6 AM 

10 K D PIE ; **a*Wft/tr^ U f&IlfcS ; 7 N flrefc* ; 

9/1 6) 
mmfr®. ; 15 0ns 

r9-««Bfc; 5 0Hz 

^«l!l*#l0 1 fl)|^ Eb/No&, $Jl. 5dBafc#<**iTV> 
eLhW«lbfcJ;5t> *£S6®JB*S:«fc*itt, ®{f7l/-A^fc^-7'> 

25 ;i/-7-ji^Mv^2«^ia^ «2fg«o^ny Mc»j»)Sr&nfcj@6 



WO 02/087113 PCT/JP02/03753 

13 

10 £© £ 5 C ^^©ff^fc^T&s H 2 $U$£W©T D * D y h # * 
T71x— ACfPgg&^fclBS^JlTV^o iltil3j;bs El 5 t^Lfc? I/ — 

*mn<DTM&. mmo^m 1 ©g»j-c-& b > si 2 wc«i7 wn-y 

2fI^©f(|«^fc^t^TEfi^tiT^So £21!EWfcEfi<*;iiT 



WO 02/087113 PCT/JP02/03753 

14 

MPS*!) £-3 fcs ^XfAtiS^T^fei^ti^o £©fg2 

±t)*py htMjfe-rSTtJ^Dry h©B$miMl 2 1 2 

(2ms) ©l/2 0ffe*K SIM^f ^-5/*-fc«k 

^©M 1 RZ?miM®BM 2 fcfc^Ttts M 2 ffittlc:$3;ft3±T<Z>T 
D h #- p * -1* A &8ftft § § #> #IU&©7M^ fek 16 2 

i/- a *ffl^> 5 c t 1 <k b N mmomm 1 mimMmm 2 ^ 



WO 02/087113 PCT/JP02/03753 

15 

©Mfc^TfflV^tl^M? U-A©*2«Kfc:feVVtB:s mk<Djm 

Ts c©±'d^ds» h^*a:«>TEil**i^2*«©fr*»^^ TD* 
p-y h^*fc»TE«*nfcJB2««Oft*«^fcC»*nfcKIBt:tt N It 

10 fci2i«of*MJ:, TD^pv h#*fcfcTEfi3HfcSfS2«:«©& 

15 *rm4h?%z£&mm%>o 

5ft«^ft©^«^*s^»fcfl2«»fc*JbaT*cfc*W«i:1-«o 

h i o i*x *^B^©nJScDra 5 7 o ©w^^-r^p y ?m 



WO 02/087113 PCT/JP02/03753 

16 

TOiO^gP 1 3 }± s ^S/b^^m^CDM^t^LTs H2Hl$kW 
©OTfc®Ett£tiTl^;*Py h£§JD!T3o ^10^1 3 J±, 

15 ©SID £fc#ffl*So 
(USSOtBSI 6 ) 

*0»»4kH&-3TV^S. Ell lis *»ffl©l£8li<WiB6t*V^Tffl^ 
20 £©01 1 fc^vr<fc-5(c N ^^©^t^Tm^ftSM^i'-A 

l/-A©*»©*Dy P (o$t) N $&2«#W©KH^ ££#>Tg!J!^ 
T&ftfc±t>:*ny r©*&©*Dy r) §±DXDf hXhbW3 0 CI 
25 0i5CI2S^fcJ:^Dy rfcfcLtt)^-;* hX#f!]!)iiT£ft N Tt) 



WO 02/087113 PCT/JP02/03753 

17 

WmM&l 3fc:fcVvt\ RSS I^CRC^tB^^CDHlWpKtifgfc* 

y hhs &©71/-Afc:fc(:)-3 ; e©±t)Xny hfc^jfi-raTD^ny 
10 ©RflHS (0!|jt«x ±D7Df hk+ 1 fclfc®:7U-Afc;feW-3T!)*Py h 

(*lfc©7fc»7) 

H-i'f-izMx.xm&MfflikftskMtim&m'i'Zo mi 2&, 
B^©njfe©^S7^«jfe^9 o©w^-r^n^^iaT'$)So ft^ c 
20 ©n^t^-^ w4tmKnm®fr&temm^m\sx, *©t$M& 

z<Dm 1 2 iz&^x, wmmu 9 1 i± N u^ommm 2 1 c*w-*±& 



WO 02/087113 PCT/JP02/03753 

18 

10 ^&!^ E114&, mi3lz^?Tb^-xh<Dm*miz&ttZ%imi}* 

Ei3 (c^-tt *) — 7s hits mi 2 iz^-rmnunm 9 1 £&^-ttt*§ 
^tLfeTbA--7, yx&% 0 dcDmi 3(3^-rctaKis MWc&^-y-:/ 



WO 02/087113 PCT/JP02/03753 

19 

*mn<DMm&s mm<mmi<D&.MWc&*)s siiuo^ ofd 

M-CDMA (Code Division Multiple Access) DII^^ hV^ 

^xm^tiZM1m7l'-A<l£^ mStZTjKtbCDbfflbZ'&Zo OFDM- 
CD MAfis CDMAMM£v;i/^**U^bLfc&©-t\ y"7**V7% 

<s»f -sci^^m^So £©fca^ jB^#*j#s^i6fcffi»* 

W±raufe«tafc, *HSS©^»CJ:ti« N a«7i/-Artfc:fr--7 , > 

% *v ; ^ — ^ ^$-r 5 c i: c «fc & N « a t ^ £{fiT * *-r 

*W«B*ttx 2 0 0 1^4^ 1 9 BmH©#M2 001-121542 



WO 02/087113 PCT/JP02/03753 

20 

T3TDD (Time Division Duplex : m^MW-M) J5&*m^xm%.mtmJi 
fqJ©MMM%ff^*«^RtffiV\ ®)Zs OFDM (Orthogonal Frequency 
Division Multiplexing) #^£^T®M£fro*M<£g£^£«?i 
5 TZ&Zo 



WO 02/087113 PCT/JP02/03753 

21 

^ *mtm$iv>mm i ts«©*:«^Ho 

3 . $g 2 m 1 MttStl^T D X D y h fc± t) * D y h ©HfciBfi 
10 £ fi 3 aSsfcOtSH 1 ia«©SM^Bo 

4. »2*«O5fe9l*»&***T0*«fc±DXDy h#I3g&*u tifiag2. 

15 ■tftUHDmnmn^ 3tf-i ? KM* j E«*nsiif«©<6H4iB«0a*6sw. 
TD^nf hwm^oy h©sMu^;i/©tftm<g*fcjfeUTx una 

20 g 0 

7. iliitmsMT^ns' h fctufSII 1 ©ftK tilu BulB^f 

i»^©i5ffl i mnommmwo 

* JWtf £lf;£©$5B 1 fBft©»M^ao 

9. TD^^fcjft©tfag$jteb"Cs mzTbrnmrn^zmmtzv-?** 



WO 02/087113 PCT/JP02/03753 

22 

1 o. td mmn^ts mmm^z i f f Tmm \,xn h o f d m 



WO 02/087113 



PCT/JP02/03753 



1/12 











#1 


#2 





±y 

#1 


±y 

#2 


• • • 


±y 

#n 











Ty 


Ty 1 




x— £#1 


f ? -"$»#2 



HI 2 



±y 


±y 







WO 02/087113 



PCT/JP02/03753 



2/12 



V 



00 



m 
■inn 

m 



o>, 



m 

■ma 

m 



I|IID 



■HQ 

■Ina 



Dig 




WO 02/087113 



PCT/JP02/03753 



3/12 



-MS* 



. CM 

^ + 












{iL Ct 3* 












. .. • j; 





lO 




U 



A 



WO 02/087113 



PCT/JP02/03753 




WO 02/087113 



PCT/JP02/03753 



5/12 



■ i r~f +u 




■ 

• 




1 r< 






iili 











mm 



























1 1 



1 



5> 
A 

•4* 



WO 02/087113 



PCT/JP02/03753 



6/12 









_ JL. 























00 






u 















I l 



A 



WO 02/087113 



PCT/JP02/03753 



7/12 



3M^ c 




• 
• 




^ K* 














• 
« 


« 
■ 


^ + 






^+ 



















CD 








tptl 

' 




• • 

• • 

• * 











IX. 
I 



A 



WO 02/087113 



PCT/JP02/03753 



8/12 



O 




WO 02/087113 



PCT/JP02/03753 



9/12 



1 




• 
• 








jj n i 

^ K=H= 












Em 

..... 

1 I 




/// 
Y 



IDE 



WO 02/087113 



PCT/JP02/03753 



10/12 



o 
QJS 




WO 02/087113 PCT/JP02/03753 

1 1/12 




m 14 



WO 02/087113 



PCT/JP02/03753 



12/12 



O 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/03753 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H04B7/26 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04B7/24-7/26, H04Q7/00-7/38 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kbkai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Kbho 1996-2002 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
Y 



JP 8-251090 A (Oki Electric Industry Co., Ltd.), 
27 September, 1996 (27.09.96), 
(Family: none) 

JP 2000-197112 A (NTT Mobile Communications Network 
Inc. ) , 

14 July, 2000 (14.07.00), 
(Family: none) 

JP 9-8716 A (Matsushita Electric Industrial Co., 
Ltd. ) , 

10 January, 1997 (10.01.97), 
(Family: none) 

JP 2000-269929 A (Mitsubishi Electric Corp.), 
29 September, 2000 (29.09.00), 
(Family: none) 



1,2,11 
3-10 



1,2,8,9,11 
3-7, 10 



5,8,9 



10 



|"x"| Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

'A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 
date 

U V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

O" document referring to an oral disclosure, use, exhibition or other 
means 

P" document published prior to the international filing date but later 
than the priority date claimed 



x" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

W Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
09 July, 2002 (09.07.02) 



Date of mailing of the international search report 
23 July, 2002 (23.07.02) 



Authorized officer 



Telephone No. 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Form PCT/ISAy210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/03753 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-269869 A (Motorola, Inc.), 

29 September, 2000 (29.09.00), 

& EP 1037303 Al & CA 2300449 Al 

& US 6373433 A 

JP 10-164652 A (Matsushita Electric Industrial Co. 
Ltd.), 

19 June, 1998 (19.06.98), 
(Family: none) 

JP 2000-31872 A (Sanyo Electric Co., Ltd.), 
28 January, 2000 (28.01.00), 
(Family: none) 



10 



1-11 



1-11 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



m^mmm^ PCT/JP02/03753 



a. m<o%?z>ft&<Dftm m&m&m upo ) 

Int. CI 7 HO 4B 7/2 6 



B. 



H*£ffofcft/h|5BSf** (Be8###l8i (IPC) ) 
Int. CI' H04B 7/2 4-7/2 6 
H04Q7/0 0-7/3 8 



B*HHffltflg^ 1922-199 6# 

B*H&§i§fW§#f^3g 1971-200 2¥ 

H*ffl^Hfflff^« 1994-200 2^ 

B*mm%mm&wm 1995-2002^ 



fit jRcd^B 



X 
Y 



X 
Y 



JP 8-251090 
1996. 0 9. 27 



A (#*^iX3 



JP 200 0-197112 A 
tfeS^fc) 2000. 07. 14 

(77 5 5-41) 



1,2,11 
3-10 



1, 2, 8, 9, 11 
3-7, 10 



fc© 

roj piiasn^ «**»=t»i-«x» 



mat***-* *>©■?«*< » ^©JsaxttJi* 
rxj i*fcBBiofca»c*o"c, 

r&j in— h77 5 v-Jcfa 



23.07.02 



0 9. 0 7. 0 2 



HjWHMW (I SA/J P) 
SfiE#*l 0 0-8 9 1 5 
JUSOfl^H KEtfBSHT 1 4 # 3 



5 J 



4 2 3 9 



«8§#-§- 03-3581-1101 ftHH 3534 



88CPCT/I SA/2 1 0 (12^) (1 9 9 8¥7J!) 



PCT/JP0 2/0 37 53 



C (.m) 



j p 9-8716 a mrm^mmw^m±) 

199 7. 01. 10 

C7r $y-feu 



A (Hi 



JP 2000-269929 
200 0. 09. 29 
(77 5 5-41) 



JP 2000-269869 A (thn-7 

2 0 0 0. 0 9. 29 
& EP 1037303 A1& CA 2300449 Al 
& US 6373433 A 



5, 8,9 



10 



10 



A 



JP 10-164652 
1 9 9 8. 0 6. 1 9 
(77 5 3-4U 

JP 2000-31872 
200 0. 01. 28 

(77§y-s5tu 



A (H#H«5^±) 



1-11 



1-11 



*S;PCT/I SA/2 1 0 (»2^-S?0«*) (1 9 9 8^7^) 



